The rhythmic consequences of ion channel stochasticity.
Ion channels are membrane-spanning proteins with central pores through which ions cross neuronal membranes. The pores through each ion channel flicker between open and closed states, starting and stopping the flow of ions and the electrical current they carry. Hence the current flickers on and off, varying widely on very short time scales. Recent evidence suggests that this noisy current is a source of rhythmic behaviors in neurons. In this review, we begin by providing an illustrative model that links the stochastic flicker of ion channels to neuronal rhythms. The author explores recent experimental work that shows channel flicker is necessary for at least one rhythm that characterizes a class of cortical neurons in vitro. Finally, the author highlights a number of novel studies that link ion channel stochasticity to neuronal rhythmic behaviors in other interesting ways.